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, , • 11 10 26 and 32. Also, please amend claims 6. 21, 28, 33, 

Please amend claims 3,5 l ll,]''i^ anuM 

36-37, and 39-40. The claims are as follows: 



1-2, (Canceled) 

3 (Currently amended) A method for etehing . — - 

thereof, the method comprising the steps of: 

a) depose a layer of— — m •« *• - tot - " 

b) patterning the layer of metallio ge— - form the germanium hard ma* as a top 
most layer over the a. leas. one dieleetrie layer, the patterning step comprising: 

0 dating a Photo resist layer over the layer of metaUio germanium; 

,» exposing the photo resist layer to Ugh. and developing the exposed photo resist 

layer to form a photolithography image; 

iiOetohingthclayer of ^amegem^ium tough the photolithography image; 

and 

^ovingthepfc^^isrt^^ 

etehing the a. least one dieleetrie layer through the germanium hard mask; 
c) seleetively etehing the a, leas, one dieleetrie layer tough the germanium hard maslc 
^ to germanium hard mas, as a top most layer * form an opening in the a. leas, one 
dielectric layer; and 
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d) selectively etchings semiconductor substrate though the ope^g in the at l.ast one 
dielectric layer; and 

e) removing the layer of metallic germanium after performing the step of sdectively 
etching .he at leas, one Metric layer and before performing the step of selectively 
etching the semiconductor substrate, 

4. (Previous presented, The mcmod as claimed in claim 5, the stop of removing the layer of 
germanium oxide including rinsing the semiconductor subsUate in water. 

5. (Currently amended) The method as claimed in claim 3, the step of removing the layer of 

metallic germanium including: 

oxidizing the layer of metallic germanium to form a layer of germanium oxide therefrom-, 

and ^ 
removing the layer of germanium oxide nftcrpa^^^ 

metallic ytimaniuiTT, 

* (OmenUy amended, Then,c*od as Caimed in eiaim [[3D S. wherein the step ofoxidizing 
lhc ,aycr of metailie germanium*]] includes heating me semiconductor substrate a, elevated 
temperature in an environment of ambient oxygen ^chJfcUhs^^^ 
...ry ^.tv hi ,h t - -H H'~ "-ver of™*""* german ium. 

7. (Canceled) 
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B. (Previously presented) The — - d— - — «•*« ^ ° f 

tart, the a, least one dielectric layer which includes .he stops of; 

terming apad oxide layer having a thickness between approximately 5 nrr, and 
approxi.na.ciy 30 nm over the major surface of the semiconductor substrauv, 

dating a nitride layer having a thickness between 5 0 nm and approximately 300 nm 

over the pad oxide layer; and 

ueposiiinga mas* oxide iayer having a thickness between S00 nm and approximately 

3,000 tun over the nitride layer. 



9-10- (Canceled) 

, L (Currently amended) A method for fabricate a semiconductor device, comprising the steps 

„> ^sitins a metaliic germanium iayer on a dieiectrie stack, the dieiectric stack having 
a plurality of dielectric layers disposed on a semiconductor substrate; 

Wpattcrtunstheme^legermat-inm layer ,„ form a germanium hard mask as a top most 

layer over the dielectric slack, the patterning step comprising: 

q depositing a photo resist layer over the metallic germanium layer; 



of: 



i0 exposing the photo resist iayer to iigh, and developing the exposed photo restst 
layer to form a photolithography Image; and 

iiDetchingthemctaUiegermanium layer mrough the photolithography image; 

c) moving the *««^^maMM>«°' » - 
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stack through the germanium hard mask; 

a, etching ». ** *~* *° — tei mask Whh ,h ° 8etmantam 

semiconductor substrate; 

c) etching ft. semiconductor substrate through the dielecMc ha*! mask; 

f) forming doped regions in the semiconductor substrate; and 

s) forming dielccWc and cnnducUve struck over ft. semi— — * - 

h) moving — germanium layer after the step of etching *e die.cc.ic staclc and 

hefore the step of etching the semiconductor substrate, .herein the step of removing the 

metallic germanium layer includes the steps of: 

oxidizing the metallic germanium layer, and 

rinsta g the semiconductor substrate in water after performing the step of oxidizing 
the metallic germanium layer. 

hetween app—y 40 mn and approximately 500 urn in a chemicai vapor deposition 

process. 



13, (Canceled) 

H. previously presented) The method as claimed in claim .1 .further comprising, he s«p of 
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forming Ihc dielectric stack including the steps of: 

forming a pad oxide layer havin S a thickness between approximately 5 nm and 
approximately 30 nm on the major surface ofthe semiconductor substrate; 

depositing a nitride layer hamg a thickness between 50 nm and approximately 300 nm 

on the pad oxide layer; and 

depositing a mask oxide layer having a thickness between 800 nm and approximately 

3 000 nm on the nitride layer. 
15-18. (Canceled) 

1 9. (Currently amended) A method tor etching a semiconductor wafer, comprising the steps of: 
a) forming a germanium hard mask as a top most layer over the dielectric stack, the 
dielectric stack having a plurality of dielectric layers disposed on a major surface ofthe 
semiconductor wafer, the step of forming a germanium hard mask comprising: 

depositing a layer of metallic germanium having a thickness equal to or greater 
than approximately 40nm over the dielectric stack, 

depositing a photo resist layer over the layer of metallic germanium, 
exposing the photo resist layer to light and developing the exposed photo resist 
layer to form a photolithography mask, and 

etching the layer of metallic germanium through the photolithography mask; 
b) rcmovbgthe pta*****^ ^m^dm^V^r to etching the dielectric 
stack through the germanium hard mask; 

09/599,783 6 
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c) etching the dielectric stack through the germanium hard mask to fonn a dielecLric hard 
mask over the major surface of the semiconductor wafer; and 

d) etching the semiconductor wafer through the dielectric hard mask; and 

c) removing the germanium hard mask after etching the dielectric stack and before 
etching the semiconductor wafer, wherein the step of removing the germanium hard mask 

includes the steps of: 

oxidizing the layer of metallic germanium to convert the layer of metallic 

germanium into a layer of germanium oxide, and 

removing the layer of germ anium oxide altu puEnuiim , Uu . „ l m uf iiAulLiiifc t hr 

kiyeL ufiiicUllic gcrmmTtrm, 

20. (Previously presented) The method as claimed in claim 19, wherein the step of removing the 
layer of germanium oxide includes rinsing the semiconductor wafer in water. 

21 . (Currently amended) The method as claimed in claim 1 9, wherein the step of oxidizing the 
layer of metallic gcrmanium[[.]] includes heating the semiconductor substrate at elevated 
temperature in an environment of ambient oxygen ^hJb^b^t, dJmpfiriuuJl 
....re ^ l y Mrii ta oxidizethe 1nyr of metallic Kgrmajiium. 

22-25. (Canceled) 

26. (Currently amended) A method for etching a semiconductor substrate having at least one 
09/599,783 7 
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d»c.nc layer over a major surface thereof, Ac method comprising «h= steps of: 
^depositingalayer of germanium over the a, leas, or* dielectric layer, 
b) depositing a photo resist layer over the layer of germanium; 

form a photolithography image; 

d) etching the layer of geranium through the photolithography ima 8 e .0 form a 

germanium hard mask over the at least one dielectric layer, 

c) removing the photo resist layer from over the germanium hard mask; 
Opatierningtheatleastonedielectric .aye, through the geranium hard a mask .0 forma 

dielectric hard mask over the semiconductor substrate; and 

„ sciectivdy etching the semiconductor substrate through the dielectric hard mask; and 
„> removing the gen^iumhard mask, comprising me steps of: oxidising me layer of 

o^ideufterperfenr^g^^^ 

oxide comprises rinsing the semiconductor substrate in water. 

28 (Current* amended) The method as claimed in Cairn 26. wherein oxidizing the layer of 
gemtanium includes heating the semiconductor substrate a, eievated temperature in an 
^ronmcntofambicutoxygena^^ 

IhHfyff" <i f metallic ger rM""""- 
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v 29. (Canceled) 

30. (— , presented, *» - *— ta * °° ,nPriSin8 ^ ^ " 

least one dielectric layer by: 

f oim i» S a pad oxide layer having a thickness between approximately 5 nnx and 
^roxu^e.yaomnoverlhornajor^ofthosenuconduc.o,— ; 

depositing a nitride layer having a between 5 0 ntn and approximate* 300 nm 

over the pad oxide layer; and 

u • • » tww<5s between S00 nm and approximately 
depositing a mask oxide layer having a thickness between 

3 ,000 nm over the nitride layer. 



31. (Canceled) 

n. (Currently »— a — * * ° tehtas ' somicondUC,m ^ ,mVi " S * ~ 0 "° 

dielectric layer over , major surface thereof, the method coding the steps of: 
a) depositing a layer of germanium over the a. W one dieleetrie layer; 
„, patterning the ,ayer of germane to form a go— hard »*, the step further 

comprising: 

r, depositing a photo resist layer over the layer of germanium; 

W exposing*, photo resist layer to light and developing the exposed photo resist 

layer to form a photolithography image; 
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iv) removing the prr*™isHayer ^tmsmti*^^ » 
etching the at least one dielectric layer through the germanium hard mask; 

c) patterning the at least one dielectric !ayer through the germanium hard mask using a 
process selective to germanium » form an opening in the at lea,, one dielectric .aycr; and 

d) selectively etching the semiconductor substrate through the opening in the a, least one 
dielectric layer. 

33. (Currently amended) The method as claimed in claim 3, wherein oxidizingthe layer of 
met a„ie germanium, includes oxidizing .he layer of metallic germanium in an anodic oxidation 
process having a time duration, and whereinthc anodic oxidation process comprises: heating the 
semiconductor wafer a, an elevated temperature in an environment of ambient oxygens^ 

applying an electric bias to the layer of metallic germanium. 

34. (Previously presented) The method as claimed in claim 33, wherein the time duration 
depends on the thickness of the lave, of meUlUc germanium, the applied e,cc.nc bias, and the 

elevated temperature. 

35. (Previously presented) The m«hod as Canned in claim 3, wherein the at least one dieleetric 
layer comprises a plurality of dielectric layers. 

36. (Currently amended) The method as claimed in claim U , wherein oxidbnng the metallic 
09/599,783 10 
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,7 (p^dy — **» -n- «-*- - " »• «*— °* idiztae ,he mm " lc 

gcrmaniumMDayer incudes oxidi 2 ing,„c metallic »— * 
process having a tin, duration, and wherein the anodic oxidation pro- -pd~ hcahngmc 
ieonduetor substrate at an elevated temperah-re * an environment of ambient oxygen 

is -Tffi-.^.^i.H. .» n-i-llr- -• " f mettllic m™"*™ and 



scm 

jhnj^^ novated temperature 
applying an electric bias to the metallic germanium layer. 



38 0*^,^ 

elevated temperature. 

3* (Currently amended) The method « claimed in Cairn 19. wherein oxidizing the layer of 
metallic germanium. inCudes oxidise layer of metallic germanium in an anodic oxidation 
pro cc SS having a time duration, and wherein me anodic oxidation process comprises: heatmg the 
semiconductor wafer a, an eievated temperature in an environment of ambient oxygen ^ 

applying an electric bias to the layer of metallic germanium. 
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40 ^mod.odasc.aUnedin * taM ,—i.«i«*«-^ 

su , stra ,o * an e.eva«d — re I- - —en. of-*-, »^ 

electric bias to the layer of germanium. 

temperature. 

• , tprf> The method as claimed in claim 26, wherein fho at least one dielectric 

42. (Previously presented) i he mctnou d* 

layer comprises a plurality of dielectric layers. 

43. (Previously^ 

layer comprises a plurality of dielectric layers. 



09/599,783 12 



PAGE 1 3124 * RCVD AT 8912004 2:10:36 PM [Eastern Daylight Time] * SVR-.USPT0-EFXRF-1/4 * DNIS:8729306 • CSID: * DURATION (mm-ss):14H50 



